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ABSTRACT 


Shot,  l20-nin,  AP-T,  assembled  irith  ifindshields  attached  to  the  shot 
•with  cycleireld  C-14  adhesive ,  reinforced  -wi-th  three  carbon-«teel  roll  pins , 
•were  -tes-ted  -to  de-termine  -their  metal-par-ts  security  and  armor-pla-te 
penetration. 

Ninety  shot  irere  assembled  into  comple-te  rounds  and  fired  under  •various 
condi-tions  of  -temperature  and  excess  pressure  -to  de-termine  effec-ts  on 
TTindshield  securi-ty.  Se-ven  of  -the  same  shot  -were  fired  against  S-inch 
armor  pla-te  at  55~<i«gree  obliqui-ty  -bo  check  ary  change  in  penetra-ting 
capabili-ties.  There  -were  no  -windshield  losses  at  -the  2000- ,  2250- ,  and 
2500-yard  -targe-ts;  ob-tura-tor  failure  caused  -two  of  -these  shot  to  miss  all 
-three  -targe-ts.  A  ballis-tic  limit  of  3001  fps  was  ob-tained  from  -the  test 
shot  and  a  ballis-tic  limit  of  2908  fps  -was  ob-tained  from  -the  s-tandard 
120-jnm,  T116B5,  AP  shot. 

The  modifica-tion  employing  -three  carbon-s-teel  roll  pins  to 
mechanioally  secure  -the  -windshields  to  -the  shot  body  has  proven  -to  be 
feasible  for  renova-ting  -the  AP  shot  curren-tly  in  storage.  The  pene-tra-ting 
capabili-ties  may  have  been  al-tered  sligh-tly  by  -the  applica-tion  of  -the  roll 
pins. 
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1.  imODUCTION 


For  the  past  several  years  a  number  of  investigations  have  taken  i^ce 
to  determine  the  causes  for  some  of  the  metal-parts  failures  noted  during  the 
testings  of  90-imi  and  120-inni  shot.  In  the  past  tiro  years  efforts  nere 
devoted  to  obtaining  a  better  bonding  material  and/or  closer  control  of  the 
bonding  process  in  order  to  insure  ulndshleld  security  at  longer  ranges. 

These  efforts  failed^  making  it  necessaxy  to  pursue  methods  of  mechanicallly 
attaching  eindshields  to  the  AF  and  TP  shot.  Attempts  nere  made  to  seouxe 
the  nindshleld  conQronents  by  the  use  of  setscrens.  These  proved  successful 
at  ranges  up  to  2500  yards  but  presented  production  problems.  The  most 
significant  of  these  problems  nas  stripped  threads  on  the  setscren  resulting 
froa  variations  in  torque  forces  vised  in  assembly,  nhich  apparently  were 
difficult  to  control.  In  addition,  the  process  was  found  to  be  vexy  costly. 
An  alternate  method  of  mechanically  attaching  the  windshield  to  the  shot 
boi^y  was  developed  using  cycleweld  C-14  adhesive  reinforced  with  three 
carbon-steel  roll  pins  Inserted  through  the  windshield  into  shot  bodies. 

These  were  tested  at  Aberdeen  Proving  Ground  and  are  e:qplained  in  this 
report. 


2.  DESCRIPTION  OF  MA.TERIEL 


All  Shot,  AP-T,  120-iiin,  Tll6E5>  identified  as  Lot  FA-E-2Q1,  were 
assembled  with  dLe-cast  windshields  reinforced:  by  three  1/4^  by  5/8-inch, 
carbon-steel  roll  pins. 


3.  DETAEIS  OF  TEST 


3.1  Procedures 


The  renovated  shot  were  tested  for  metal-parts  security  and  for 
armor-plate  penetration  as  specified  in  the  Test  Program  Request  (Appendix  A) 
and  described  below. 

For  metal-parts  security,  ninety  rounds  were  fired  from  a  120-Bm 
tube,  in  its  third  quarter  of  life,  at  three  cloth  targets  set  up  consecu¬ 
tively  at  2000- ,  2250- ,  and  2500-yard  range.  Photographs  wore  obtained 
from  an  8-am  framing  camera  located  at  the  gun  muzzle  and  a  ^5-0111  smear 
camera  located  approximately  100  feet  in  front  of  the  gun.  The  ninety  shot 
were  fired  in  three  groups,  25  at  extx*ome  low  temperature  (-65°) ,  25  at 
extreme  hig^  temperature  (+160°),  and  40  with  an  excess  pressure  charge 
established  to  yield  112^  rated  maximum  pressure  in  a  new  tube.  Complete 
round-by-round  data  are  contained  in  Firing  Record  P-63495  >  Appendix  B. 
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3.2  Results 


3.2.1  Armor  Plate  Itenetratlon 

For  armor -plate  penetration,  the  rounds  considered  in  the  establish¬ 
ment  of  the  plate  "ballistic  limit  are  tabulated  belov: 


Test  Propellant  Striking 

Round  Weight,  Velocity, 


Number 

lb 

oz 

fps 

Penetration 

test  Shot,  TI16E5 

(Basic  Shot  Lot  RJWl-22)^: 

259 

23 

10 

295^ 

Ibxtial 

261 

2k 

0 

3005 

Complete 

262 

23 

14 

2989 

Partial 

263 

2k 

2 

3017 

Complete 

26k 

23 

12 

3000 

Phrtieil 

265 

2k 

k 

3039 

Complete 

^ELate  "ballistic  limit 

of  3001  ^'ps  established. 

Standard  Shot,  TLI6E5 

(Lot  RJWL-3k)^: 

251 

23 

0 

2870 

Complete 

25k 

23 

2 

2884 

Partial 

255 

22 

15 

2882 

Ra.rtial 

256 

23 

6 

2918 

Rurtial 

257 

23 

12 

295i^ 

ConqxLete 

258 

23 

10 

2941 

Complete 

^ELate  ballistic  limit 

of  2908  fps  established. 

It  is  believed  that  comparable  penetration  results  might  be  obtained  if  the 
same  basic  lot  number  of  shot,  both  test  and  standard,  be  used. 


3.2.2  Extreme  Lov  Itenrperature  (-6$°).  Twenty-four  of  the  25  shot  fired 
at  low  temperature  retained  their  windshields  at  the  2000-  euad  2250-yard 
targets.  Four  rovmds  impacted  lower  than  the  other  shot  on  the  2000-  and 
2250-yard  targets,  so  consequently  were  short  of  the  2500-yard  target.  One 
round  missed  all  three  targets  and  was  believed  to  be  the  result  of  an 
obturator  failure  in  the  tu'be.  (Riotograph  Numbers  B2869O  and  B2869I, 
Ap^ndix  C. ) 


3.2.3  Extreme  High  temperature  (/l65°).  tee  results  of  the  firings  at 
high  temperature  are  identical  to  those  obtained  under  the  above  extreme 
cold  firings.  (Haotograph  Numbers  B28692  and  B28693^  Appendix  C. ) 
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Eyess  Pressure.  All  40  shot  retained  their  iiindshields  at  the 
2000-  and  2250-yard  targets.  Three  rounds  inqjacted  loner  than  the  others, 
so  consequently  37  roxinds  on  the  2000-  and  2250-yard  targets  impacted  short 
of  the  2500-^rard  target.  (Riotograph  Number  B28694,  Appendix  C.) 


3 *3  Observations 


Ihe  feasibility  of  substituting  the  present  rubber  obttirators  irith 
synthetic  rubber  obturators  irais  studied.  This  tias  a  preliminary  investiga¬ 
tion,  the  results  of  Tdiich  had  no  bearing  on  the  primaiy  objective  of  this 
testj  therefore,  synthetic  obturators  uere  substituted  for  the  standard 
rubber  obturators  on  the  conditioning  rounds  fired.  Muzzle  photographs  of 
all  the  conditioning  rounds  revealed  satisfactory  obturation  of  the  limited 
few  fired  in  this  test. 


4.  CONCmSIONS 


It  is  concluded  that: 

a.  The  application  of  three  carbon-steel  roll  pins  is  a  satisfactory 
method  for  assisting  in  holding  the  windshield  to  the  shot  body. 

b.  The  penetrating  capabilities  of  the  shot  appear  to  have  been 
reduced  sli^tly  by  the  application  of  the  roll  pinsj  however, 
the  resvilts  may  not  be  significant. 


5.  RECOMMENmTIONS 


It  is  recocmiended  that: 

a.  Additional  firings  be  conducted  using  staxidard  and  test  shot  of 
the  same  basic  lot  number  to  verify  armor  penetration  results. 

b.  If  the  above  tests  are  conducted  and  the  results  prove  satisfac¬ 
tory,  the  carbon-steel  roll  pins  be  adopted  as  a  method  for 
renovation  and  for  the  manufacture  of  new  shot. 
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APPENDIX  A 
C  orr es  pondence 


ORDNANCE  CORPS 


FRANKFORD  ARSENAU 


PHILAOELPHIA  37. 
PENNSYLVANIA 


RCFCRTo  ORDBA-MIR 


IN  REPLY 


JFPsyk/ii5.j/3177 

13  January  195^ 


FA 


SUBJECT:  Shot,  AP,  120inm,  Tll6 


TO: 


Cominanding  General 


Aberdeen  Proving  Gromid 
Mai-yland 

ATTI'J:  D&PS,  l«tr.  G.  Yoiunans 


1.  Forwai’ded  herewith  for  your  information  and  retention  is 
Frankford  Arsenal's  Test  Progi'am  Request  •;/^FA-MIC-2B-3  which  outlines 
a  program  to  determine  metal  parts  security  and  plate  penetration 
capabilities  of  the  proposed  design  for  the  120mm  Tll6  AP-T  Shot. 

2.  It  is  requested  that  this  Arsenal  be  notified  in  advance  of 
the  firing  of  these  tests  in  order  that  a  representative  may  be 
present  to  assist  with  the  assembly  of  roxmds  and  to  witness  the  firing 
of  the  test  progi'am. 


1  Incl 


Major,  Ord  Corps 
Assistant 


OAG,  ORDLY-ARAT  w/incl 
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COPT/ncj 


Test  Program  Request  #FA-MIC-2B-3 
FrankCord  Arsenal,  Pliila.37>  Pa. 

JFPsyk/mp/3177 
10  January  1958 


1,  Material  for  Test: 

One-hundred  (100)  each  120mm  T116E5  Mod. ,  identified  as  Lot  #FA-E-201. 

Three  (3)  carbon  steel  roll  pins  have  been  applied  to  each  shot  in 

accordance  irith  Frankford  Arsenal  drawing  FD  20579,  Revision  1, 

2,  Project  Authority; 

a,  0A.C  Project  No,  56-140, 

b.  PESD  60304111-19-46122-00-0-321. 

3,  Arsenal  E^cpenditure  Order  No.s  64929-01 

4,  Object  of  Developnent  or  Ejcperiment: 

To  overcome  CTjrrent  deficiencies  of  metal  parts  securily  on  all 
shot  by  the  substitution  of  alternate  methods  of  windshield  attachment  or 
by  an  improvement  of  those  methods  currently  utilized. 

5,  HLstory  Sketch: 

For  the  past  several  years,  a  number  of  investigations  have  taken  place 
to  determine  the  causes  for  some  of  the  metal  parts  failures  noted  dtirlxig 
ballistic  acceptance  testings  of  90mm  and  12Qmm  shot.  Prior  to,  and  during 
this  same  period,  periodic  reports  both  from  the  Any  Field  Forces  and  the 
proving  grounds  have  indicated  that  a  number  of  the  deficiencies  namely 
rotating  band  losses ,  body  engraving  and  windshield  separations  were  apparently 
comprising  the  performance  of  both  the  9Qnini  and  120mm  shot. 

In  the  past,  and  up  to  the  present,  most  efforts  were  devoted  to  obtain¬ 
ing  a  better  bonding  material  and/or  more  closely  controlling  the  bonding 
process,  A  point  has  now  been  reached  whereby  it  is  considered  impractical 
to  control  the  process  more  effectively.  It  is  therefore  necessary  to 
pursue  methods  of  mechanically  attaching  windshields  to  AP  and  TP  shot,  Hie 
optimum  with  this  type  of  attachment  will  be  a  mechanical  attachment  which 
will  be  common  to  both  AP  and  TP  shot. 

Because  of  the  way  in  which  the  windshield  and  ogive  fit  together,  there 
is  tdiat  is  commonly  referred  to  as  a  ''ball  and  socket"  effect.  Should  the 
bond  fall  down  range  for  any  reason,  the  sU^test  amount  of  eccentricliy  or 
yaw  would  cause  the  entire  force  acting  against  the  windshield  to  be  apfULed 
eccentrlcallyo  A  separation  of  the  windshield  then  occurs  with  nothing  in 
the  design  to  oppose  its  separation.  Recovered  pieces  of  windshields  with 
a  spiral  cut  into  the  mating  surface  by  the  point  of  the  ogive  as  the 
windshield  was  spun  loose  have  led  to  this  belief. 
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5.  History  Sketch  (Cont'd) 


Test  Program  Reqxiest  #FA-MIC“2B-3 
Frankford  Arsenal,  Phila,37j  Pa. 


Recently  J.  W.  Rex  Company  received  permission  from  OAC  to  fire  a 
conQ«rison  test  of  I20ram  shot  in  ■which  die  cast  •ra.  forged  -windshield 
component  •would  be  further  e-valua-ted,  Seven-ty  (70)  shot  -were  shipped  to  JPG 
by  J.  HIT.  Rex  Coc^ny*  Half  -were  assembled  using  die  cast  -windshields.  The 
remainder  "were  assembled  using  forged  -windshields.  Three  (3)  -windshield 
losses  -were  experienced  at  2000  yards  t  -two  (2)  -were  die  cas-bings  and  one 
(1)  -was  a  forging  under  ano-ther  program. 

APQ  modified  fifty  ( 50)  each  120inm  TL16E6  shot  for  Frankford  Arsenal  by 
applying  -three  (3)  1/4-28  full  dog  set  scre-ws  to  each  shot.  Forty  (40) 
of  -these  shot  -were  fired  for  me-tal  par-ts  securi-ty  frmn  a  gun  in  i-ts  last 
quar-ter  of  life.  One  ^)  -windshield  -was  lost  at  the  2500  yard  range. 

6.  Description  in  De-tail  of  Improvemen-bs  Made  Since  Last  Proving  Ground  Test: 

In  pre-viovis  -tes-ting,  attemp-ts  -were  made  to  main-tain  the  -windshield  com- 
ponen-ts  by  the  tise  of  set  screws  in  addition  to  -various  -types  of  adhesives. 
Drilling  and  -tapping  of  holes  in  bo-th  AP  and  TP  shot  presen-ts  problems  -which 
complica-te  produc-bion.  Shot  for  -this  -test  ha-ve  -windshields  attached  by  the 
\ise  of  cycle-weld  C-14  adhesive  and  -three  (3)  l/4x5/8  carbon  s-teel  roll  pins. 
This  roll  pin  design  elimina-tes  -the  problem  of  s -tripping  -threads  by  apply¬ 
ing  too  much  torque  and  represen-ts  a  cost  sa-ving  over  the  set  screw  design. 

7,  Local  Tes-ts 


Roll  pins  ha-ve  been  inserted  into  a  -test  fixture  and  spun  up  to  29,000 
rps.  None  of  -the  pins  were  ejec-ted  due  to  ro-tational  forces.  The  in-ter- 
ference  be-tween  -the  pins  and  the  hole  -varied  from  .0005  to  .007. 

8.  Object  of  Test: 

To  de-termine  -the  effectiveness  of  roll  pins  in  main-taining  me-tal  parts 
securi-ty  of  windshields  up  to  2500  yards. 

9.  Precautions  in  Handling  and  Tes-ting; 

Normal  safe-ty  precautions  should  be  exercised  while  handling  and  -test¬ 
ing  AP  shot. 
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Test  Program  Request  #PA-^iIC“2B-3 
Frankford  Arsenal,  Fhlla,  37,  Pa, 


10#  Recommended  Test  Program: 

Phase  I  -  Metal  Parts  Security  at  "^5*^  F  Tengieratore 

a,  Teenty-five  (25)  rounds  of  Lot  #FA-E-201  Tri.ll  be  teirperatujre 
oondltloxied  to  -65®P. 

b.  All  shot  irlll  be  fired  using  service  charge  from  a  I2Qmm  T123E1 
gun  having  a  tube  ulth  approximately  50^  remaining  life  at  cloth  targets 
set  tq>  concurrently  at  2000,  2250  and  2500  yards. 

Phase  II  -  Metal  Parts  Security  at  +160°  F  Teirg»ratur> 

a,  Twenty^ive  (25)  rounds  of  Lot  #FA-B-201  Td.ll  be  temperature 
conditioned  to  +1.60®F, 

b.  All  shot  Trill  be  fired  using  service  charge  and  the  same  tube  used 
in  Phase  I«  Hoaever,  if  the  tube  shoirs  by  star-gaging,  to  have  at  least 
30^  remaining  life ,  another  tube  ulth  approximately  35^  remaining  life 
Trill  be  substituted  concurrently  at  2000,  2250  and  2500  yards. 

Phase  in  -  Metal  Parts  Security  at  Ambient  Temperature 

a.  Forty  (40)  rounds  of  Lot  #FA-E-201  Trill  be  fired  at  ambient  temper¬ 
ature  using  a  charge  Trhlch  irlll  be  112^  of  maximum  rated  pressure  of  a  nerr 
tube. 

b.  All  shot  irlll  be  fired  from  a  12Qmm  1123E1  gon  having  a  tube  irith 
no  greater  than  40^  remaining  life  and  no  less  than  30^  &t  doth  targets 
set  concurrently  at  2000  ,  2250  and  2500  yards. 

Phase  17  -  Plate  Firing 

a.  Establish  a  PBL  for  test  shot  as  compared  to  the  12Qmm  T116E5 
reference  shot  against  5”  of  armor  plate  sot  at  55°  obliqui'ty. 

b.  Ten  (10)  shot  of  Lot  FA-E-201  irlll  be  used  for  this  test. 

c.  Record  Pressures  and  velocities  (muzzle  and  striking). 

d.  Record  any  other  data  considered  pertinent  by  the  Proof  Diireotor. 
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Test  Program  Reqioest  #FA-MIC-2B“3 
Frankford  Arsenal,  Plhila.37,  Pa, 


10,  Recommended  Test  Program  (Cont'd) 

For  Phases  I ,  II  and  lU 

a.  Take  photographs  as  foUons: 

(1)  At  right  angles  to  the  muzzle  of  the  gun  vising  a  Fastex  Framing 
camera. 

(2)  Perpendicular  to  the  line  of  fire  vising  a  smear  camera  p^ced 
seventy-five  (75)  feat  from  the  muzzle  of  the  gun, 

(3)  The  film  is  not  to  be  developed  vinless  there  is  doubt  concerning 
the  results  of  any  particvOar  round. 

Note :  The  results  of  each  phase  are  to  be  revierod  by  Frankford  Arsenal 
representative  before  each  subsequent  phase  is  undertaken. 

11,  Coordination; 

Aberdeen  Proving  Ground 
Ordnance  Ammunition  Command 
Frankford  Arsenal 
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GgmHMBPUL  APPEMIIX  B 

Firing  Record 

DEVELOPMENT  AND  PROOF  SERVICES 
ABERDEEN  IROVINQ  GROUND,  IRRIIAND  ' 
FIRING  RECORD 


OBJECT  OF  TEST:  To  Determine  if  l20-iran  AP 
and  TP  Shot  Assembled  Ydth 
Cyclewelded,  Altcrainum- 
AUoy,  Die-Cast  TO-ndshield 
Components  Reinforced  with 
Three  Carbon-Steel  Roll 
Pins,  Tfill  Provide  Satis¬ 
factory  Jfetal-Parts 
Security  and  Plate  Pene¬ 
tration  (U) 


DATES  OF  TEST:  28,  30  January 
and  6  February 
1958 

FIRIN3  RECORD  NO. :  P-63495 
SHEET  1  OF  6 

AUTHORITY:  FA  File  471.1  dated 
13  January  1958, 

APG  File  471/8 


Production  Engineering 


WORK  ORDER  NO. :  322-704-66  ncj 


MATERIEL 

Gun,  120-mm,  T123E1,  No.  10  (all  phases). 

Tube,  120-mm,  ia23El,  No.  4373  (all- phases ) . 

Recoil  Mechanism,  155-nmi>  M3>  No.  1676  (Security  Phase). 

Mount,  8-inch  Howitzer,  120,  No,  1  (Security  Phase). 

Recoil  Mechanism,  155”inm>  M3>  No.  60  (Plate  Phase). 

Carriago,  I55“nim,  Ml,  No,  452  (Plate  Phase). 

AMMUNITION  COMPONENTS 

Shot,  AP-T,  120-iiim,  m6E5  (Test),  Lot  FA-E-201  (Basic  Shot  Lot  No. 
RJWl-22) . 

Shot,  AP,  120-mm,  T116E5  (Standard) ,  Lot  RJWl-34. 

Shot,  AP-T,  120-mm,  T116E5  (Conditioning),  Lot  RJVn.-30. 

Propellant,  MP,  M17,  Lot  SUN  33874  (Security  Phase). 

Propellant,  MP,  M6,  Lot  RAD  34856  (Plate  Phase). 

Obturator  Asse^ly  for  120-mm  Shot,  Lot  FA-E-3801-1. 

Primer,  Percussion,  T79,  Lot  LS-24-4. 

Case,  Cartridge,  T25,  Lot  CHI  10-42. 

Tracer,  M5A2B1,  Lot  KOP  6-62. 

Plug,  Closing,  Plastic  (Dra-wing  No,  FC  7969) ,  Lot  PSC  1-1. 

FACIUTIES 

Security  Phase  -  fired  from  Barricade  1,  Azimuth  25®20'  West  of  South. 

Date  of  Chronc^raph  Coil  Distance,  feet 

Firing  Muzzle  to  1st  1st  to  2nd 

28  Jan  97.10  50.20 

30  Jan  97.13  50.12 
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Penetration  Phase  -  fired  from  E  Range  at  BL^t  Armor;  Azimuth,  36® 

Vest  of  South. 

Chronograph  Coi3f  Distance:  G\m  to  1st  Coil  -  99.70  feet 

1st  to  2nd  Coil  -  49.15  feet 
2nd  Coil  to  plate  -  236.00  feet 


INSmUMENTATION 

Pressure  Gages :  Gage ,  Pressure ,  Medium  Caliber ,  1(3  >  two  per  round; 
Copper  Lot  7C-55. 

Cameras:  One  S^ma  Fastax,  located  at  gun  muzzle;  one  35**™  smear 
located  apprcxlmtely  100  feet  in  front  of  gun. 

Targets:  Three,  15-  h7  15-foot  cloth,  located  at  2000- ,  2250- ,  and 
2500-yard  range. 

ARMCR  PIATE  DATA 

Class  B,  Rolled  Homogeneous,  5"  z  120**  x  L44",  Number  048572,  Average 
Bhn  275;  Charpy  (-^®F)  44  ft-lb. 

Chemical  composition:  C  -  0.028,  Hn  -  0.030,  Si  -  0.20,  S  -  0.022, 

P  -  0,011,  Cr  -  1.59,  Ni  -  3.29,  Mo  -  0.40. 

ROUND-BY-ROUND  DMA 

Metal-Parts  Security  Phases 

Tube  Time  ProJ  Muzzle  Avg  Chamber  Temp  of  Vindshielxi  Security, 

Rd  Shot  of  Vt,  Vel,  Pressure,  Firing,  ft  -  yards 


No.  No. 

Firing 

lb 

fps 

psi/100 

Op 

100  2000 

2250 

2500, 

Fired  23  January  1958 
150  C  Conditioning 

151  1 

0858 

50.36 

3413 

406 

160 

s  s 

s 

S 

152  2 

1006 

50.26 

3395 

376 

160 

s  s 

s 

S 

153  3 

1100 

50.28 

3413 

390 

160 

s  s 

s 

S 

154  4  1128  50.32 

Fired  28  January  1958 

3453 

408 

160 

s  s 

s 

S 

155  c 

1016 

50,20 

3229 

-65 

s  s 

s 

.  S 

156  C 

1024 

^0,04 

3252 

— 

“65 

s  s 

s 

S 

157  1 

1045 

50.36 

3172 

339 

-65 

s  s 

s 

Short 

158  2 

1054 

50.61 

3186 

344 

“65 

s  s 

s 

S 

159  3 

1056 

50,25 

3160 

334 

-65 

s  s 

s 

S 

160  4 

1058 

50,33 

3158 

322 

-65 

s  s 

s 

S 

161  5 

1100 

50.28 

3168 

334 

-65 

s  s 

Over 

top 

S 

B-2 
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Tube  Time  Proj  Muzzle  Avg  Chamber  Tenq)  of  Windshield  Secvirity, 

Rd  Shot  of  Wt,  Vel,  Pressure,  Firing,  ft  -  yards _ 

No.  No.  Firing  lb  fps  psi/lOO  °F  100  i^OOO’  2500 


162 

6 

1104 

50.29 

3158 

336 

-65 

S 

s 

s 

s 

163 

7 

1116 

50.31 

3160 

336 

-65 

S 

s 

s 

s 

164 

8 

1119 

50.25 

3168 

336 

-65 

S 

s 

s 

s 

165 

9 

1121 

50.38 

3174 

338 

-65 

S 

s 

s 

Short 

166 

10 

1124 

50.33 

3176 

341 

-65 

S 

s 

s 

s 

167 

11 

1126 

50.30 

3170 

335 

-65 

S 

s 

Over 

top 

s 

168 

12 

1128 

50.35 

3143 

336 

-65 

Missed  all  targets 

169 

13 

1137 

50.36 

3178 

340 

-65 

S 

S 

S 

s 

170 

14 

1141 

50.27 

3121 

330 

-65 

S 

S 

S 

Short 

171 

15 

1143 

50.25 

3143 

328 

-65 

S 

S 

S 

Short 

172 

16 

1310 

50.38 

3333 

328 

-65 

s 

s 

S 

S 

173 

17 

13U 

50.33 

3149 

328 

-65 

s 

s 

Hit  pipe  hold¬ 
ing  target  at 
2000  yards. 

174 

18 

1400 

50.32 

3150 

327 

-65 

s 

s 

S 

S 

175 

19 

1402 

50.38 

3158 

334 

-65 

s 

s 

S 

S 

176 

20 

1406 

50.37 

3U5 

328 

-65 

s 

s 

S 

S 

177 

21 

1410 

50.22 

3147 

327 

-65 

s 

s 

S 

S 

178 

22 

1412 

50.31 

3108 

328 

-65 

s 

s 

S 

S 

179 

23 

1415 

50.33 

3149 

329 

-65 

s 

s 

S 

S 

180 

24 

1417 

50.27 

3156 

334 

-65 

s 

s 

S 

s 

181 

25 

1420 

50.27 

3147 

329 

-65 

s 

s 

S 

s 

182 

5 

1435 

50.29 

3396 

386 

160 

s 

s 

S 

s 

183 

6 

1442 

50.24 

3389 

377 

160 

s 

s 

S 

s 

184 

7 

1445 

50.28 

3373 

372 

160 

s 

s 

S 

s 

185 

8 

1447 

50.30 

3376 

359 

160 

s 

s 

S 

Short 

186 

9 

1452 

50.23 

3389 

385 

160 

s 

s 

's 

S 

187 

10 

1454 

50.40 

3394 

389 

160 

s 

s 

s 

S 

188 

n 

1457 

50.41 

3373 

373 

160 

s 

s 

s 

S 

189 

12 

1500 

50.35 

3391 

386 

160 

s 

s 

s 

S 

190 

13 

1502 

50.38 

3371 

371 

160 

s 

s 

s 

S 

191 

14 

1510 

50.37 

3353 

368 

160 

s 

Missed  all  3 

targets 

192 

15 

1513 

50.27 

3367 

373 

160 

s 

S 

s 

S 

193 

16 

1517 

50.26 

3362 

366 

160 

s 

S 

s 

S 

194 

17 

1521 

50.32 

3358 

366 

160 

s 

S 

s 

Short 

195 

18 

1524 

50.30 

3355 

369 

160 

s 

S 

s 

S 

196 

19 

1526 

50.06 

3360 

366 

160 

s 

S 

s 

S 

197 

20 

1529 

50.25 

3369 

372 

160 

s 

S 

s 

Short 

198 

21 

1534 

50.31 

3364 

370 

160 

s 

S 

s 

S 

199 

22 

1537 

50.30 

3378 

367 

160 

s 

S 

s 

S 

200 

23 

1540 

50.35 

3373 

378 

160 

s 

S 

s 

Short 

201 

24 

1542 

50.32 

3369 

373 

160 

s 

S 

s 

S 

202 

25 

1545 

50.32 

3396 

375 

160 

s 

S 

s 

S 

FIRING  RECORD  NO.  P-63495 
SHEET  4  OF  6 


Tube 

Rd 

No, 

Shot 

No, 

Tjjoe 

of 

Firing 

Prod 

Wt, 

lb 

Ifuzzle  Avg  Chamber  Tevtp  of 
Vel,  R^essure,  Firing, 
fps  psiAoo  ®F 

Windshield  Securi'ty, 
ft  -  yards 

100  2000  2250  2500 

o  o 

January  1958 
1006  50.69 

3337 

Ambient 

S 

Missed  all  3  targets 

205 

C 

1017 

50.65 

3350 

Ambient 

S 

leased  all  3  targets 

206 

C 

1022 

50.76 

3328 

— ... 

Ambient 

S 

S 

s 

s 

207 

C 

1027 

50.  a 

3326 

— 

Ambient 

S 

S 

s 

s 

208 

'  1 

1032 

50.29 

3270 

376 

Ambient 

S 

S 

s 

Short 

209 

2 

1035 

50.24 

3285 

383 

Ambient 

S 

S 

s 

s 

210 

3 

1038 

50.27 

3302 

382 

Ambient 

S 

S 

s 

s 

211 

4 

1042 

50.32 

3311 

388 

Ambient 

S 

S 

s 

s 

212 

5 

1044 

50.34 

3289 

384 

Ambient 

S 

S 

s 

s 

213 

6 

1047 

50.23 

3272 

374 

Ambient 

S 

S 

s 

Short 

214 

7 

1051 

50.33 

3285 

376 

Ambient 

S 

S 

s 

Short 

215 

8 

1053 

50.28 

3300 

384 

Ambient 

S 

S 

s 

S 

216 

9 

1057 

50.33 

3257 

370 

Ambient 

S 

S 

s 

S 

217 

10 

1102 

50.32 

3280 

375 

Ambient 

S 

S 

s 

S 

218 

11 

1104 

50.24 

Lost 

385 

Ambient 

S 

S 

s 

S 

219 

12 

1107 

50.25 

3280 

378 

Ambient 

S 

S 

s 

S 

220 

13 

1132 

50.32 

3283 

378 

Ambient 

S 

S 

s 

S 

221 

14 

m4 

50.30 

3289 

378 

Ambient 

S 

S 

s 

S 

222 

15 

1117 

50.25 

3283 

378 

Ambient 

S 

S 

s 

S 

223 

16 

1121 

50.32 

3276 

376 

Ambient 

S 

S 

s 

S 

224 

17 

1123 

50.29 

3289 

389 

Ambient 

S 

S 

s 

S 

225 

18 

1125 

50.36 

3272 

370 

Ambient 

S 

S 

s 

S 

226 

19 

1130 

50.35 

3280 

376 

Ambient 

s 

S 

s 

S 

227 

20 

1337 

50.22 

3268 

373 

Ambient 

s 

S 

s 

S 

228 

C 

1315 

50.53 

3300 

— 

Ambient 

s 

S 

s 

S 

229 

C 

1318 

50.39 

3317 

— 

Ambient 

s 

S 

s 

s 

230 

21 

1325 

50.33 

3280 

374 

Ambient 

s 

S 

s 

s 

231 

22 

3328 

50.27 

3289 

374 

Ambient 

s 

s 

s 

s 

232 

23 

1332 

50.29 

3280 

376 

Ambient 

s 

s 

s 

s 

233 

24 

3334 

50.36 

3274 

375 

Ambient 

s 

s 

s 

s 

234 

25 

3337 

50.36 

3270 

374 

Ambient 

s 

s 

s 

s 

235 

26 

1340 

50.30 

3251 

364 

Ambient 

s 

s 

s 

s 

236 

27 

1346 

50.31 

3283 

373 

Ambient 

s 

s 

s 

s 

237 

28 

1349 

50.26 

3263 

378 

Ambient 

s 

s 

s 

s 

238 

29 

3352 

50.36 

3268 

376 

Ambient 

s 

s 

s 

s 

239 

30 

1355 

50.32 

3287 

380 

Ambient 

s 

s 

s 

s 

240 

31 

1359 

50.27 

3289 

377 

Ambient 

s 

s 

s 

s 

241 

32 

1403 

50.28 

3274 

t  375 

Ambient 

s 

s 

s 

s 

242 

33 

1406 

50.30 

3274 

372 

Ambient 

s 

s 

s 

s 

243 

34 

KLD 

50.28 

3270 

373 

Ambient 

s 

s 

s 

s 

244 

35 

1412 

50.36 

3272 

377 

Ambient 

s 

s 

s 

s 

245 

36 

1415 

50.26 

3261 

372 

Ambient 

s 

s 

s 

s 

246 

37 

1418 

50.32 

3255 

364 

Ambient 

s 

s 

s 

s 
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Tube  Time  Proj  Muzzle  Avg  Chamber  Temp  of  Windshield  Security, 


Rd 

No, 

Shot 

No. 

of 

Firing 

Wt, 

lb 

Vel, 

Pressure, 

psiAOO 

Filing, 

Oji 

ft  - 

100 

2000 

yards 

2250 

2500 

247 

38 

1420 

50.37 

3272 

367 

Ambient 

S 

S 

S 

S 

248 

39 

1424 

50.33 

3257 

362 

Ambient 

S 

S 

S 

S 

249 

40 

1427 

50.32 

3261 

367 

Ambient 

S 

S 

S 

S 

S  =  Satisfactory  Ambient  Ten^serature  -  Approadmately  40° 


Notes :  1. 

2. 

3. 

4. 


Conditioning  rounds  -  rubber  obturators  were  removed  and  replaced 
with  synthetic  obturators  previous  to  firing. 

Tube  round  number  and  color  of  synthetic  obturators  (for  identifi¬ 
cation  only) : 


Tube 

Rd  No. 

Color 

Temp  of 
Firing,  °F 

Obturation 

155 

Yellow 

-65 

Satisfactory 

156 

Silver 

-65 

Satisfactory 

204-205 

Silver 

Ambient 

Satisfactory 

206-207 

Yellow 

Ambient 

Satisfactory 

228-229 

Blue 

Ambient 

Satisfactory 

All  temperature  rovinds  (-65®  and  +160°)  were  fired  with  a 
propelling  charge  uriiich  produces  service  pressure  and  velocity 
in  a  new  tube, 

AH  rounds  fired  at  ambient  temperature  were  fired  with  a 
propelling  charge  which  produces  II25S  rated  maximum  pressure 
in  a  new  tube. 


Armor  Penetration  Phase 


Fired  6  February  1958  Standard  Rounds,  TII6E5, 

Lot  RJWI-34 


Tube 

Rd 

No. 

Prop 
Weight, 
lb  oz 

Proj 

Wt, 

lb 

Striking 

Velocity, 

fps 

Avg  Chamber 
Pressvire , 
psi/lOO 

Penetration 

Results 

250 

22 

8 

49.85 

2802 

270 

Partial 

1^'  bulge. 

251 

23 

0 

49.72 

2870 

289 

Complete 

Rear  opening  45x7%”. 

252 

22 

12 

49.87 

2843 

278 

Partial 

If”  bulge. 

253 

22 

14 

49.77 

2866 

294 

Partial 

2t*  bulge. 

254 

23 

2 

49.97 

* 

2884 

300 

Partial 

2^'  bulge. 

255 

22 

15 

49.70 

-Jf- 

2882 

296 

Partial 

3”  bulge  with  a 

4” 

- 

crack. 

256 

23 

6 

49.65 

2918 

306 

Partial 

3”  bulge  with  a 

240® 

hinge  crack. 


FIRIN3  RECORD  NO.  P-63495 
SHEET  6  OF  6 


Tube 

Rd 

No. 

Prop 
Weight* 
lb  oz 

Proj 

Wt, 
lb _ 

Striking 

Velocity, 

fps 

Avg  Chamber 
Pressure , 
psi/lOO 

Penetration 

Results 

257 

23  12 

49.70  * 

2954 

320 

Complete 

Rear  opening  4-1/2* 

X  5-3/4*. 

258 

23  10 

49.95  * 

2941 

324 

Cornice  te 

Rear  opening  2^x5|*. 

Plate  ballistic  Hmit  -  2908 


Test  Rounds  T116E5,  Lot  FA-E' 


259 

23 

10 

49.43  * 

2954 

309 

260 

24 

0 

49.45 

3002 

323 

261 

24 

0 

49.52  * 

3005 

328 

262 

23 

14 

49.44  * 

2989 

316 

263 

24 

2 

49.53  * 

3017 

328 

264 

23 

12 

49.53 

3000 

316 

265 

24 

4 

49.50  * 

3039 

334 

Plate  ballLstio  limit  -  3001 
‘bounds  considered  in  obtaining 


(Basic  lot  RJff-1-22) 

Partial  2“  bulge  irith  a  si*' 

crack. 

Bad  hit 

Ccmplete  Rear  opening  3|*'3c5’’. 

Partial  1-3/4*  bulge 

CciigxLete  Rear  opening  4*x5i‘'. 

Partial  1^'  bulge  ifith  three 

1"  cracks. 

Complete  Rear  opening  3i*x5". 


ballistic  limit. 
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APPENDIX  C 


B28690:  Shot,  AP-T,  120-iiini,  T116E5  assembled -with  5°  obturator  and 
Td-tii  Tdndshields  attached  by  adhesives  reinforced  with  3  carbon-steel  pins . 
Typical  emnple  of  shot  obturation  and  flight  when  conditioned  at  -65°F. 
Muzzle  velocity  3149  fps,  chamber  pressure  32,800  psi,  tube  round  number  173. 
TOP:  Obturation  (muzzle),  BOTTCKiI:  Shot  condition  (100  ft  frcm  muzzle). 


C-1 


B28691S  Shot,  AP-T,  120-ram,  T116E5  assembled  vrith  5°  obturator  and 
■with  Tfindshields  attached  by  adhesives  reinforced  vd-th  3  carbon-steel  pins. 
Obturation  and  flight  of  oniy  round  failing  to  impact  on  target  "vdien  con^ 
ditioned  at  -65°F,  Ifuzzle  velocity  3143  fps,  chamber  pressvire  33  >600  psi, 
tube  round  number  168,  TOP;  Obturation  (muzzle).  BOTTOM:  Shot  condition 
(100  ft  from  muzzle) . 


C-2 


B28692:  Shot,  AP-T,  12CMnni,  T116E5  assembled  ivith  5°  obturator  and 
Tjith  ■windshields  at'fcached  by  adhesi'ves  reinforced  trith  3  carbon-s-teel  pins. 
Obturation  and  flight  of  only  round  failing  to  impact  on  -target  -when  con- 
di-tioned  at  +160°F,  Ifuzzle  velocity  3353  fps#  cliamber  pressure  36,300  psi, 
•tube  round  number  191.  TOP:  Obt-ura-tion  (muzzle),  BOTTOil:  Shot  condi'tion 
(100  ft  from  muzzle). 


C-3 


B28693!  Shot,  AP-T,  120-an,  TII6E5  assembled  ■with  5°  obtoaxator  and 
T/i-th  ■windshields  a^t’tached  by  adhesives  reinforced  ■vvith  3  carbon  s^teel  pins. 
Typical  exangile  of  shot  obtnra-tion  and  fli^t  ■vdien  condi^taoned  at  +160°F, 
Muzzle  veloci'ty  3358  fpsj  chamber  pressure  36,600  psi,  tube  round  number  194. 
TOP:  Obturation  (muzzle),  BOTTOK:  Shot  condition  (100  ft  frcra  muzzle). 


c~4 


B28694:  Shot,  AP-T,  120-jnn,  T116E5  assembled  vdth  obturator  and  vath 
TJindshields  attached  by  adhesives  reinforced  Tri.th  3  carbon-steel  pins.  Typical 
example  of  shot  obturation  and  flight  vrhen  fired  at  ambient  temperature  at 
USjo  excess  pressure  of  a  new  tube.  Ilusale  vel  3289  fps,  c’namber  pressure 
37,400  psi,  tube  rd  no.  231.  TOP;  Obturation  (muzzle).  BOTTOf!:  Shot  condition 
(100  ft  frcan  nrozzle). 
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Washington  25,  D.C. 
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Washington  25,  D.C. 
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Commanding  Officer 
Frankf  ord  Arsenal 
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Ordnance  Ammunition  Command 
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